Aim: To examine the therapeutic effects and underlying mechanisms of DZ2002, a reversible S-adenosyl-L-homocysteine hydrolase (SAHH) inhibitor, on lupus-prone female NZB×NZW F1 (NZB/W F1) mice. Methods: Female NZB/W F1 mice were treated orally with DZ2002 (0.5 mg·kg -1 ·d -1 ) for 11 weeks, and the proteinuria level and body weight were monitored. After the mice ware euthanized, serum biochemical parameters and renal damage were determined. Splenocytes of NZB/W F1 mice were isolated for ex vivo study. Toll-like receptor (TLR)-stimulated human peripheral blood mononuclear cells (PBMCs) or murine bone marrow-derived dendritic cells (BMDCs) were used for in vitro study. Results: Treatment of the mice with DZ2002 significantly attenuated the progression of glomerulonephritis and improved the overall health. The improvement was accompanied by decreased levels of nephritogenic anti-dsDNA IgG2a and IgG3 antibodies, serum IL-17, IL-23p19 and TGF-β. In ex vivo studies, treatment of the mice with DZ2002 suppressed the development of pathogenic Th17 cells, significantly decreased IL-17, TGF-β, IL-6, and IL-23p19 production and impeded activation of the STAT3 protein and JNK/NF-κB signaling in splenocytes. DZ2002 (500 μmol/L) significantly suppressed TLR agonists-stimulated up-regulation in IL-6, IL-12p40, TNF-α, and IgG and IgM secretion as well as in HLA-DR and CD40 expression of dendritic cells among human PBMCs in vitro. DZ2002 (100 μmol/L) also significantly suppressed TLR agonists-stimulated up-regulation in IL-6 and IL-23p19 production in murine BMDCs, and prevented Th17 differentiation and suppressed IL-17 secretion by the T cells in a BMDC-T cell co-culture system. Conclusion: DZ2002 effectively ameliorates lupus syndrome in NZB/W F1 mice by regulating TLR signaling-mediated antigen presenting cell (APC) responses.
Introduction
Systemic lupus erythematosus (SLE) is a chronic autoimmune disorder characterized by the aberrant function of the immune system and the release of self-antigens, along with autoantibody production [1, 2] . The female NZB/W F 1 strain is a classic model of spontaneous lupus; these mice develop severe lupus-like manifestations comparable to that of lupus patients, including elevated serum antinuclear autoantibody levels and # These authors contributed equally to this work. * To whom correspondence should be addressed. immune complex-mediated glomerulonephritis [3, 4] . Toll-like receptors (TLRs) compose a key family of pattern recognition receptors (PRRs) involved in driving autoimmune inflammation. Christensen has demonstrated the opposing inflammatory and regulatory roles of TLR7 and TLR9 in a murine model of lupus, confirming the significance of TLR7 signaling in promoting specific autoantibody production and increasing disease severity in SLE [5] . Moreover, Hackl et al reported that a TLR7 ligand, rather than a TLR4 ligand, could reduce de novo regulatory T cell (Treg) generation from naïve T cells. Consistently, the researchers also observed a higher level of IL-17 in a splenic DC-T cell co-culture stimulated with a TLR7 ligand, correlating with a reduced number of Tregs [6] . Moreover, inappropriate TLR4 activation might lead www.nature.com/aps He SJ et al Acta Pharmacologica Sinica npg to chronic inflammation, even with subsequent autoimmune complications [7] . Additionally, repeated injection of a low dose of the TLR4 ligand LPS into female MRL/n, BXSB, and NZW mice accelerates the development of lupus, with increased autoantibody production and exacerbation of renal disease [8] . These findings suggested that the selective inhibition of TLR signaling pathways and the further activation of pathogenic T cells could have a therapeutic benefit in SLE.
Aberrations in the innate and adaptive arms of the immune system play an important role in the pathogenesis of lupus. DCs, poised at the interface between innate and adaptive immunity, function as the most potent antigen-presenting cells (APCs), with a crucial role in the activation and differentiation of naïve T cells [9] [10] [11] . IL-6 and IL-23, regarded as IL-17-inducing APC-derived factors, actively participate in pathogenic Th17 cell differentiation and subsequent responses in various chronic inflammatory and autoimmune diseases, including rheumatoid arthritis (RA) [12] , inflammatory bowel disease [13] , systemic sclerosis [14] and SLE [15, 16] . DCs are considered a cellular source of IL-6 and IL-23. TLR ligation on a human DC induces high expression of IL-23p19 and IL-6, which is positively correlated with the elevated IL-17A levels among cocultured T cells [17, 18] . The immunosuppressive properties of S-adenosyl-L-homocysteine hydrolase (SAHH) inhibitors have been well known for years. Irreversible type I SAHH inhibitors have been demonstrated to have preventive and therapeutic effects in T-cellmediated experimental animal models [19] [20] [21] . Nevertheless, the mechanisms of SAHH inhibitors remain elusive. The reversible type III SAHH inhibitor DZ2002 [methyl-(adenin-9-yl)-2-hydroxybutanoate] has been found to have an immunomodulatory function and to alleviate disease in several inflammatory and autoimmune animal models, with greatly reduced cytotoxicity [22] [23] [24] [25] . Recently, Tardif et al reported that treatment with DZ2002 prevented lupus-like disease from developing in both BXSB and MRL-Fas lpr mouse models and that methylation inhibition might be an approach for the treatment of autoimmune diseases [26] . Here, we demonstrated that DZ2002 exerted a therapeutic effect on lupus-prone female NZB/W F1 mice with established nephritis. The mechanism involves the modulation of T cell development in lupus by interfering with TLR-triggered APC function.
Materials and methods

Animals
Female NZB/W F 1 mice were obtained from the Jackson Laboratory (Bar Harbor, ME, USA). Female C57BL/6 and BALB/ c mice were obtained from the Shanghai Laboratory Animal Center of the Chinese Academy of Sciences. All mice were housed under specific pathogen-free conditions. All experiments were performed according to the institutional ethical guidelines on animal care and approved by the Institute Animal Care and Use Committee at the Shanghai Institute of Materia Medica.
Therapeutic regimens
In this study, 23-week-old female NZB/W F1 mice were orally treated with DZ2002 for 11 weeks. At the initiation of treatment, the mice were randomly divided according to body weight and proteinuria level and were orally treated for 6 consecutive days every week. The mice were divided into three groups (n=8 per group): a vehicle-control group (saline), a positive-control group [prednisolone (PNS) 2 mg·kg -1 ·d -1 ] and a DZ2002-treated group (0.5 mg·kg -1 ·d -1
), and proteinuria levels and body weight were monitored weekly. During the treatment, individuals were euthanized, followed by serum and kidney collection if their urine protein concentration was >10 mg/mL for 2 consecutive weeks, accompanied by weight loss >20%. In this case, the last known values for urinary protein and body weight were carried forward [27] .
Biochemical parameters, renal histopathology and immuno fluorescence examination Urinary protein concentrations were determined with a Coomassie blue G dye-binding assay. Blood urea nitrogen (BUN) and creatinine (CRE) concentrations were determined using a HITACHI-7080 automatic biochemical analyzer (Hitachi HighTechnologies Corporation, Tokyo, Japan). Formalin-fixed kidney sections were embedded in paraffin and stained with hematoxylin and eosin (H&E). The sections were then graded by two independent renal pathologists for glomerular, interstitial, and vascular lesions according to a grading scheme that was a modification of the method described by Tao and colleagues [28] . Briefly, renal damage indices included the following: glomerulonephritis, interstitial lymphocytic infiltration, tubular dilatation and perivascular lymphocytic infiltration (0-to 4-point scale, where 0=no proliferation or mononuclear cell infiltration between/around tubules and 4=extensive sclerosis/crescents and mononuclear cell infiltration of the surrounding parenchyma/extensive tubule atrophy/vasculitis). Snap-frozen kidneys were used for immunofluorescence examination of IgG deposits, and glomerular staining was analyzed by Image-Pro Plus 6.0 (Media Cybernetics, Rockville, MD, USA).
Flow cytometric analysis
Surface marker and intracellular transcription factor staining was conducted and analyzed using our previously reported methods [29] . Briefly, for surface marker and intracellular transcription factors, cells were collected and stained with FITC-, PE-, PerCP-Cy5.5-, or APC-conjugated monoclonal antibodies (mAbs) for membrane molecules or intracellular staining after being blocked with anti-mCD16/CD32 (Fc Receptor Block, eBioscience, San Diego, CA, USA). For intracellular staining of cytokines, cells were stimulated with PMA (50 ng/mL) and ionomycin (750 ng/mL) in the presence of GolgiStop (10 μg/mL) for 4 h and then collected for the following staining. The immunofluorescent Abs used in this study were all from BD Biosciences (Franklin Lakes, NJ, USA). The FoxP3 Staining Buffer Set was from eBioscience (San Diego, CA, USA). Flow 
Generation of bone marrowderived DCs (BMDCs)
BMDCs were prepared by culturing BM cells from normal C57BL/6 mice in RPMI-1640 containing 10% fetal bovine serum (FBS) supplemented with 10 ng/mL GM-CSF (PeproTech, Rocky Hill, NJ, USA). On d 8, loosely adherent cells were collected, washed, and used in assays. The purity of the resulting cells was determined by flow cytometric analysis, and the percentage of CD11c + cells was consistently >95%.
Purification of naïve splenic CD4 + T cells CD4 + T cell purification was conducted using our previously reported methods [29] . Briefly, mAb cocktails were added to deplete CD8 + cells, B220 + cells, NK1.1 + cells, and I-A + APCs from splenocytes, and an anti-CD44 mAb (KM201) was added to obtain naïve CD4 + T cells (CD4
. The remaining cells were then incubated with L3T4 MicroBeads (Miltenyi Biotec GmbH, German) and positively selected. The purity of the resulting cells was determined by flow cytometric analysis and was consistently >98%.
In vitro T cell differentiation
In vitro induction of T cell differentiation was conducted as described previously [29] . Briefly, naive CD4 + T cells were activated with an anti-CD3 mAb (5 µg/mL) and an anti-CD28 mAb (2 µg/mL) and were induced to differentiate. For Th1 cell differentiation, mIL-12 (10 ng/mL; PeproTech, Rocky Hill, NJ, USA) and anti-mIL-4 (10 µg/mL; BD Pharmingen) were added to the cultures. For inducible Treg differentiation, human transforming growth factor-β (10 ng/mL; PeproTech, Rocky Hill, NJ, USA), mIL-2 (100 units/mL; BD Pharmingen, San Diego, CA, USA) and anti-mIFN-γ (10 µg/mL) were added to the cultures. For Th17 cell differentiation, we used a cocktail containing mIL-6 (25 ng/mL), hTGF-β (10 ng/mL), mIL-23 (20 ng/mL; eBioscience, San Diego, CA, USA), antimIFN-γ (10 µg/mL) and anti-mIL-4 (10 µg/mL). Cells stimulated under neutral conditions (anti-mIL-4 plus anti-mIFN-γ but no additional cytokines) were considered naive cells. DZ2002 (50 µmol/L) was added simultaneously.
Ex vivo stimulation of splenocytes
Splenocytes from NZB/W F 1 mice were cultured in 24-well plates (4×10 6 cells/well) coated with an anti-CD3 mAb (145-2C11, 5 μg/mL) or stimulated with LPS (10 μg/mL) for 48 h. After incubation, supernatants were collected, and the cytokine concentration was determined by ELISA.
In vitro stimulation of peripheral blood mononuclear cells (PBMCs)
PBMCs were isolated from leukocytes acquired from healthy donors by centrifugation over Ficoll-Paque Plus (Amersham Biosciences, Piscataway, NJ, USA) gradients using standard procedures. PBMCs were cultured (1.5×10 6 cells/well in a 24-well plate or 3×10 5 cells/well in a 96-well plate) with medium alone, the TLR4 ligand LPS (5 μg/mL; Sigma-Aldrich, St Louis, MO, USA), the TLR7 ligand R837 (imiquimod, 3 μg/ mL; Invivogen, San diego, CA, USA) or the TLR9 ligand ODN 2336 (1 μmol/L; Invivogen, San diego, CA, USA) and with or without DZ2002 (500 μmol/L, without cytotoxicity to PBMCs) were added simultaneously. After incubation, for 24-well plates, the supernatants were collected to determine cytokine and Ab concentrations by ELISA, and the cultured cells were analyzed by flow cytometry. For 96-well flat-bottom plates, the cultures were pulsed with 0.5 μCi [
3 H]thymidine per well for 12 h before harvesting and were assessed for [
3 H]thymidine incorporation at 72 h.
In vitro stimulation of BMDCs
Immature BMDCs were cultured in 24-well plates (8×10 5 cells/well) with medium alone, the TLR4 ligand LPS (10 μg/mL; Sigma-Aldrich, St Louis, MO, USA), the TLR7 ligand R837 (imiquimod, 5 μg/mL; Invivogen, San diego, CA, USA) or the TLR9 ligand ODN 1668 (5 μmol/L; Invivogen) and with or without DZ2002 (100 μmol/L, without significant cytotoxicity to BMDCs) were added simultaneously. After incubation, supernatants were collected to determine cytokine concentrations by ELISA.
DCT cell coculture TLR ligand-primed BMDCs (2×10 5 cells/well) with or without DZ2002 (100 μmol/L) treatment were co-cultured with purified naïve CD4 + T cells (8×10 5 cells/well) in 24 well-plates precoated with an anti-CD3 mAb. After 4 d of culture, the cells were harvested and re-stimulated with PMA (50 ng/mL) plus ionomycin (750 ng/mL) for 4 h in the presence of a protein transport inhibitor (BD GolgiStop TM , 10 μg/mL) for intracellular staining.
ELISA for Ab detection
Serum anti-dsDNA Abs were detected using our previously reported methods [29] . Briefly, 96-well high-binding microplates were coated with calf thymus dsDNA (SigmaAldrich, St Louis, MO, USA) and incubated at 4 °C overnight. Each diluted serum sample was added and incubated. HRPconjugated goat anti-mouse IgG (H+L), IgG1, IgG2a, and IgG3 Abs (Invitrogen, San diego, CA, USA) were then added and incubated. Serum from female NZB/W F 1 mice at 10 months of age was used as the standard. Abs in culture supernatants were assayed using a human IgG and IgM ELISA set (Abcam, Cambridge, Massachusetts, USA).
ELISA for cytokine detection Cytokines in sera or culture supernatants were assayed using mouse IL-17A, TGF-β, IL-12p40, IL-23p19, IL-6, IL-1β, IFN-γ, and IL-10 ELISA kits and human IL-6, IL-12p40, and TNF-α ELISA kits (all from BD Pharmingen) according to the manufacturer's instructions. 
Results
Effects of DZ2002 on proteinuria and renal function in female NZB/W F 1 mice DZ2002 treatment significantly inhibited the progression and aggravation of proteinuria and maintained the body weight of lupus-afflicted mice ( Figures 1A and 1B) . Additionally, DZ2002 prevented the worsening of renal function, represented by a significant decrease in BUN and CRE levels compared with the vehicle group ( Figure 1C ).
Effects of DZ2002 on the kidney pathology of female NZB/W F 1 mice To evaluate the effects of DZ2002 on renal injury and immunecomplex deposition, kidneys were examined by histopathology and an immunofluorescence assay. We found that kidney sections from vehicle-treated mice exhibited severe renal injury, characterized by glomerulosclerosis, tubular cast/cyst formation, an increased mesangial matrix and diffuse perivascular and interstitial mononuclear cell infiltration. Treatment with DZ2002 exerted significant protection against renal injury, with amelioration in glomerular and perivascular injuries and interstitial inflammatory cell infiltration ( Figure 1D , left panel, and Figure 1E , upper panel). Renal cryostat sections were stained to detect IgG deposition. Pronounced scattered granular IgG deposits were observed in kidneys from vehicle-treated mice. In contrast, mice treated with DZ2002 exhibited significantly reduced IgG deposition ( Figure 1D , right panel, and Figure 1E , bottom panel).
Effects of DZ2002 on the levels of Abs and serum cytokines in female NZB/W F 1 mice Anti-dsDNA IgG Abs, and especially nephritogenic IgG2a and IgG3 isotypes, appeared to be predominant in the progression of glomerulonephritis in SLE [30, 31] . Both DZ2002 and PNS treatment remarkably decreased the level of serum total antidsDNA IgG Abs, the IgG2a, and IgG3 isotypes (Figure 2A) . DZ2002 treatment significantly decreased the serum levels of IL-17A and IL-23p19, and IL-12p40 was slightly affected ( Figure 2B ). In addition to its role as a differentiation factor, up-regulated TGF-β has an alternative function in glomerular injury, accelerating nephritis by facilitating excessive matrix deposition [31] [32] [33] . The reduced serum level of TGF-β might partially contribute to the protective function of DZ2002 against renal injury.
Effects of DZ2002 on T cell development and APC responses
To confirm the effects of DZ2002 on the development of pathogenic helper T cells, a flow cytometric analysis was conducted on murine splenocytes. The results showed that DZ2002 treatment significantly reduced the accumulation of IL-17-producing cells and enhanced the accumulation of FoxP3 Figure S1 and Figure  S2 ).
For splenocytes in the DZ2002 group, upon ex vivo stimulation with an anti-CD3 mAb, the levels of IL-17A, TGF-β, and IFN-γ were much lower, whereas IL-10 level was significantly increased ( Figure 3B) . Furthermore, the APC responses of splenocytes conditioned with the synthetic TLR4 ligand LPS were examined. The levels of IL-23p19 and IL-6, the two critical boosters of the STAT3-Th17 axis, were significantly decreased in the cultures of splenocytes from DZ2002-treated mice compared with those from vehicle-treated mice. In contrast, the IL-12p40 level in the splenocyte cultures did not vary between DZ2002-and vehicle-treated mice ( Figure 3C ).
To investigate whether DZ2002 has a direct influence on helper T cell differentiation, naive CD4 + T cells were isolated from naive C57BL/6 mice and stimulated with differentiationinducing cytokine cocktails. DZ2002 exerted few effects on the generation of a Th1, Th17, or Treg population in vitro (data not shown). Given that DZ2002 treatment could modulate the expression of APC-derived cytokines, which contribute substantially to T cell activation and differentiation by presenting antigens, supplying a co-stimulatory signal and altering the local cytokine milieu, we speculated that the decrease in the Th17 cell population in DZ2002-treated lupus mice could be indirectly mediated by the treatment's effect on APCs.
The STAT3 protein, which is activated by IL-6 and IL-23, is both necessary and sufficient for inflammatory Th17 cell differentiation, thus functioning as an essential regulator of autoimmune processes [34] . DZ2002 treatment significantly suppressed the phosphorylation of STAT3 in splenocytes, which was consistent with the serum IL-17 level ( Figure 3D) .
The JNK/NF-κB pathway greatly contributes to DC control of Th cell polarization and to inflammatory responses [35, 36] . We thus evaluated the effect of DZ2002 treatment on JNK/NF-κB www.chinaphar.com He SJ et al Acta Pharmacologica Sinica npg signaling proteins. As expected, the results showed that DZ2002 treatment abrogated the phosphorylation of IκBα, an NF-κB inhibitory protein, and the phosphorylation of JNK, a molecule upstream of NF-κB ( Figure 3E ). These data indicated 
DZ2002 inhibited DC and B cell activation among PBMCs upon TLR ligation
To clarify the definite effects of DZ2002 on the function of APCs, PBMCs from healthy donors were used to assess the correlates of APCs following lupus-related TLR engagement. We examined the expression of HLA-DR and CD40 on the surface of DCs following stimulation with a synthetic ligand of TLR4 (LPS), TLR7 (R837), or TLR9 (ODN2336). The results demonstrated that DZ2002 markedly decreased HLA-DR and CD40 expression on CD11c + DCs upon stimulation with TLR agonists ( Figure 4A ).
TLR ligands induce the production of IL-6, IL-12p40, and TNF-α, primarily from DCs. As shown in Figure 4B , DZ2002 significantly suppressed IL-6, IL-12p40, and TNF-α production by PBMCs induced by TLR agonists.
TLR signaling can trigger B cells to proliferate and to secrete IgG and IgM [37] . We next assessed whether the magnitude of the B cell response to TLR ligands among DZ2002-treated PBMCs was altered. The results showed that the proliferative responses of PBMCs triggered by TLR4-L, TLR7-L, or TLR9-L were significantly suppressed by DZ2002 ( Figure 4C ). Moreover, the IgG and IgM production by PBMCs induced by TLR7 or TLR9 agonist was correspondingly decreased after treatment with DZ2002 ( Figure 4D ).
DZ2002 modulated T cell differentiation via altering the cytokine expression pattern of BMDCs induced by TLR ligation
To clarify the definite effects of DZ2002 on the function of APCs, BMDCs from naïve C57BL/6 mice were used to assess the correlates of APCs following lupus-related TLR engagement. We examined the cytokine expression of BMDCs following stimulation with a synthetic ligand of TLR4 (LPS), TLR7 (R837), or TLR9 (ODN1668). The results demonstrated that DZ2002 significantly inhibited IL-23p19 secretion from BMDCs induced by TLR7-L or TLR9-L. Additionally, DZ2002 impaired IL-6 production by BMDCs induced by TLR4-L or TLR7-L ( Figure 5A ).
Having identified that DZ2002 could significantly inhibit the production of BMDC-derived pro-inflammatory cytokines induced by TLR agonists, we investigated the impact of DZ2002 on T cell differentiation in vitro in the context of BMDCs. Naïve CD4 + T cells were stimulated with an anti-CD3 mAb and co-cultured with BMDCs, which were primed via TLRs and with or without DZ2002, to model the physiological interaction between DCs and T cells. T cells activated by primed BMDCs pretreated with DZ2002 secreted much lower amounts of IL-17A, whereas the amounts of IFN-γ were little changed ( Figure 5B) . Consistent with the reduction of IL-17 levels in the co-culture, a significantly lower frequency of IL-17 + T cells was observed after incubation with either Figure 5C , left and right panels). Moreover, IL-10 levels were much lower in the TLR7-L-primed BMDC-T cell co-culture, regardless of DZ2002 pretreatment ( Figure 5B) . Accordingly, the expression of FoxP3 was slightly up-regulated in T cells cocultured with DZ2002-pretreated TLR7-L-or TLR9-L-primed BMDCs ( Figure 5C , middle and right panels). It suggested that the dampened Th17 response induced by DZ2002 was associated with the altered TLR-mediated BMDC functions.
Discussion
In this study, we explored the therapeutic effects and mechanisms of DZ2002 in autoimmune syndrome in lupus-prone female NZB/W F 1 mice. The results demonstrated that DZ2002 treatment could significantly reverse the imbalance TLRs, which play a key role in innate responses to infections, were recently implicated in acute and chronic inflammatory processes induced by endogenous ligands. Numerous studies have established that the activation of particular TLRs, such as TLR4, TLR7, and TLR9, leads to the activation of immune cells, most notably DCs and B cells, and to the inappropriate production of autoantibodies and/or cytokines known to be directly involved in the pathogenesis of SLE [5, 38, 39] . IL-17 has been implicated in many chronic autoimmune diseases, including psoriasis, multiple sclerosis and systemic sclerosis, and in SLE [15, 40] . IL-23-dependent Th17 cells can invade the target organ and promote the development of organ-specific autoimmune inflammation [41, 42] . The current study demonstrated that DZ2002 treatment markedly reduced the Th17 population in NZB/W F 1 mice, accompanied by a comprehensive suppression of IL-17 production. Intriguingly, DZ2002 only mildly affects CD4 + T cell differentiation under polarizing cytokine conditions in vitro. According to the findings that we obtained from analyzing the activation of proteins in TLRrelated JNK/NF-κB signaling and the levels of APC-derived cytokines in DZ2002-treated NZB/W F 1 mice, we examined the effects of DZ2002 on APCs. These APCs included DCs, the APCs that most potently prime naïve T cells and initiate an immune response, and B cells, the major source of pathogenic autoantibodies. Using TLR ligands as activating agents, the data presented here demonstrate that DZ2002 effectively inhibited the activation of co-stimulatory and antigen-presenting molecules and the secretion of pro-inflammatory cytokines from human DCs in response to TLR agonists.
In line with this observation, we further questioned whether the altered cytokine-secreting pattern of DCs could lead to the subsequent variations in T cell differentiation. We then used a primed murine BMDC-T cell co-culture system to mimic in vivo DC-T cell cross-talk. Our data indicated that DZ2002 affected the function of BMDCs in directing T cell polarization, significantly preventing Th17 differentiation and IL-17 production in the co-culture system. Furthermore, we demonstrated that in addition to its impacts on DCs, DZ2002 could impede the consequent activation of B cells among PBMCs upon TLR ligand stimulation, affecting both proliferation and Ab production. This observation provided a rational basis for the therapeutic effects of DZ2002 on serum autoantibody levels in NZB/W F 1 mice.
Although recent reports have described the effects of an SAHH inhibitor or methylation inhibition on MRL/lpr mice [26, 43] , our study demonstrated that the reversible SAHH inhibitor DZ2002 exerted a therapeutic benefit in lupus-prone female NZB/W F 1 mice, another classic animal model of lupus. The therapeutic mechanism of DZ2002 might be attributed to its function in TLR signaling-mediated responses in APCs, which could control both autoantibody accumulation and pathogenic T cell development in SLE.
